Feasibility of transesophageal echocardiography using a miniaturized single plane probe  by Kolias, Theodore J. et al.
406A ABSTRACTS - Noninvasive Imaging 
POSTER SESSION 
1018 Transesophageal Echo and Three- 
Dimensional Echo Reconstruction: Novel 
Approaches and New Observations 
Sunday, March 30, 2003, 9:00 a.m.-l 1:OO a.m. 
McCormick Place, Hall A 
Presentation Hour: 10:00 a.m.-l I:00 a.m. 
1018-27 Transesophageal Echocardiography Improves Risk 
Assessment of Thrombolysis of Prosthetic Valve 
Thrombosis: Results of the International PRO-TEE 
Registry 
Ann T. Tonq. Raymond Roudaut. Mehmet Ozkan. Alex Sagie, Maie S. Shahid, Sergio C. 
Pontes, Francesc Carreras, Steven E. Girard, Samir Amaout, Raymond F. Stainback, 
Ravi Thadhani, William A. Zoghbi, International PRO-TEE Registry, Baylor College of 
MedicinelThe Methodist DeBakey Head Center, Houston, TX 
Background: Prosthetic valve thrombosis (PVT) IS a serious complication of mechanical 
valves. Thrombolytlc therapy has been reserved for patients with advanced symptoms 
who are poor surgical candidates, because of an unpredictable significant risk of embo- 
lization and complications. Whether quantitation of thrombus burden with transesoph- 
ageal echocardiography (TEE) helps in risk stratification and identification of a low risk 
group for thrombolysis is presently not known. 
Methods: An international registry of patients with PVT undergoing PD/Doppler and TEE 
prior to thrombolysls was established. All TEE studies were reviewed and quantitated by 
a single observer, blinded to all data and outcome. Short-term (~1 week) complications 
ware defined as: death. cerebral and penpheral emboli, intracranial bleed, myocardial inf- 
arction, bleeding requiring transfusions. 
Results: From 1985-2001, 107 patients (71 females; age 24-86 yrs) from 14 centers (6 
in USA), who presented with PVT and underwent TEE followed by thrombolysis, were 
identified. The majonty of cases involved the mitral valve (79 mitral, 13 aotiic, and 15 tri- 
cuspid). Hemodynamic success rate was achieved in 85% and was similar across 
valves. Overall complications ware observed in 17.8%. and death in 5 6% Predictors of 
complications ware: NYHA functional class, presence of shock, sinus tachycardia, 
hypotension, previous history of stroke, thrombus extension beyond the valve ring, and 
thrombus area. Multivariate analysis demonstrated that two variables were independent 
predictors of complications: thrombus area by TEE (OR 2.41/cm2, 95% Cl 1.12-5.19) and 
prior history of stroke (OR 4.55,95% Cl 1.35-f 5.38). A thrombus area ~0.8 cm2 identified 
patients at lower risk of complications from thrombolysis, irrespective of NYHA functional 
class. Specifically, patients with NYHA FC I-II and small thrombus area had the best out- 
come, with no complications or death. 
Conclusion: In prosthetic valve thrombosis, the size of thrombus imaged with TEE is a 
significant independent predictor of outcome. TEE can identify low risk groups for throm- 
bolysis irrespective of severity of symptoms, and is therefore recommended in the man- 
agement of PVT. 
1018-28 Frequency, Severity, and Technique-Dependency of 
lnteratrial Contrast Shunting: A Prospective Population- 
Based Transesophageal Echocardiographic Study 
Yoram Aamon, Bijoy K. Khandhena, Irene Meissner, Tanya M. Petterson, Teresa J. 
Christianson, David 0. Wiebers, James B. Seward, A. Jamil Tajik, Mayo Chnic and Mayo 
Foundation, Rochester, MN 
Background: The frequency and severity of inter&al shunting (IASH) through a patent 
foramen ovale (PFO) is poorly defined in the general population. Methods: 386 adult 
subjects (age 6&l 1 yr: 53% men), a sample of the Olmsted County (Minnesota) popula- 
tion participating in a population-based study @PARC: Stroke Prevention - Assessment 
of Risk in a Community) underwent transesophageal echocardiography (TEE) under light 
sedation. Intravenous contrast (agitated saline) was injected at rest and with provocative 
maneuvers (Valsalva and cough). In 59 subjects - maneuvers were repeated after awak- 
ening with flumazenil. Right-to-left IASH was graded as trivial (~10 contrast bubbles 
crossing the atrial septum), mild (210 bubbles but < half of left atnum filled with contrast) 
or moderate (-> half of leff atn’um filled with contrast). Results: The frequency and degree 
of IASH with various maneuvers are shown in the Table (% = percentage of number of 
subjects in each column; P values for shunt and shunt degree are for comparisons with 
rest injections; total sedated = all injections under light sedation; total = all injections 
under sedation + flumazenil). Conclusions: Using a comprehensive protocol, right-to- 
left IASH through a PFO can be demonstrated in a large proportion (- quarter) of the 
general population. Many of the shunts are greater than trivial, potentially allowing clini- 
cally significant paradoxical embolism. DetectIon of IASH is highly dependent on the 
examination techmque. 
Subjects n 
#Injections, median (range) 
Shunt (any degree), % 
P value 
Trivial shunt, % 
Mild shunt, % 
Moderate shunt. % 
P value 
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Rest Valsalva Cough 
386 376 329 
1 (1.3) 2 (1,5) 1 (1,2) 
14.5 21.8 16.7 
<O.cOl 0.26 
6.5 3.5 7.3 
6.2 8.5 7.6 
1.8 9.8 1.8 
<O.OOl 0.015 
Total (Sedated) Total 
386 386 
4 (1.7) 4 (f,9) 
21.5 23.3 
3.4 3.4 
8.3 9.6 
9.8 10.4 
1018-29 Is Transesophageal Echocardiography Necessary for 
Cardiac Source of Embolus in Patients With Sinus 
Rhythm and Without Structural Heart Disease? 
Melda S. Dolan, Alan R. Maniet. Noel Rubio, Masarrath Moinuddin. Tracy J. Huckin, 
Dinesh Kumar, Jeanette St. Vrain, Arthur J. Labovltz, Saint Louis University, St. Louis, 
MO 
B.ackground:Transesophageal Echocardiography (TEE) is routinely performed for car- 
diac source of embolus. The role of TEE in patients with normal SI”US rhythm and a nor- 
mal transthoracic echocardiogram following an embolic event is unclear, since the yield 
for positive findings on TEE is thought to be low. 
Methods: To determine if TEE is warranted in these patients, we retrospectively 
reviewed 1439 consecutive patients that presented for cardiac source of emboli who had 
sinus rhythm and a negative transthoracic echo. 468 patients (33%) wars ~50 years 
old(y/o). 
Results: Positive TEE findings associated with CSE included patent foramen 
ovale(PFOI. atrial S&al aneurvsm(ASA). left atrial thrombus. soontaneous con- . 
trast(SC), aortic plaque(AP) vegetation(veg), and tumor. Of patients in sinus rhythm and 
no structural heart disease. 777/54%> were associated with ootential CSE on TEE. In 
patients less than 50 y/o, there were 231 positive TEE findings. Aortic plaque was the 
most common finding(65%) in both age groups, and occuring in 34% of patients less 
than 50 y/o. Significant aortic plaques defined as > 5mm was 21% and 5% respectively in 
patients greater and less than 50 y/o. ASA was not associated with a PFO in 23%. 
Conclusions: In patients with normal sinus rhythm and no transthoracic echo evidence 
of structural heart disease, transesophageal echocardiography appears warranted to rule 
out findings associated with cardiac source of embolus. 
TEE findings <50 yl0 >5a yl0 
PFO 64 122 
ASA 43 60 
LA thrombus 9 38 
SC 24 101 
AP 77 425 
Veg 13 9 
Tumor 0 4 
Total (%) 
186 (24) 
103 (13) 
47 (6) 
125 (16) 
502 (65) 
22 (3) 
4 (.5) 
1018-30 Feasibility of Transesophageal Echocardiography 
Using a Miniaturized Single Plane Probe 
Theodore J. Kolias Alexander N. Orsini, Katherine R. Strelich, William F. Armstrong, 
University of Michigan, Ann Arbor, Ml 
Background: Standard TEE uses an 8-10 mm diameter probe, and conscious sedation 
is customary to minimize patient discomfort. The purpose of this study was to evaluate 
the clinical utility of a miniaturized single plane intracardiac probe (MSPP) for periorming 
adult transesophageal imaging. The MSPP (AcuNav, AcusonfSiemens Corporation) is a 
3.2 mm diameter probe, has full imaging capability, and potentially allows for an easily 
tolerated and safe examination. 
Methods: Twenty patients underwent a comprehensive TEE using a multiplane adult 
probe. Immediately afterwards the MSPP was inserted into the esophagus and a tar- 
geted exam completed. MSPP studies ware blindly reviewed by three observers for the 
study indication and for 16 diagnostic elements. These were graded against an expert’s 
review of the standard TEE. 
Results: The MSPP was well tolerated ln all patients. Observers A, B, and C answered 
the clinical question in 80%, 85%, and 100% of exams with the MSPP. The percentage of 
clinical elements deemed evaluable was 71%, 78%, and 80%. The table shows concor- 
dance between standard TEE and MSPP imaging for select clinical elements. 
Conclusions: The MSPP is safe, well tolerated, and can be used to evaluate a majority 
of clinical questions. It may be particularly useful for targeted indications such as exclu- 
sion of LA appendage thrombus. cardiac source of embolus. or assessment of the tho- 
racic aorta. 
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LAA thrombus 
PFO 
Aoriic atheroma 
LVEF +/- 5% 
MV thickening 
MR +/- 1 grade 
AV thickening 
Al +I- 1 grade 
A (W B (W c 0 All (X) 
90 89 95 91 
89 100 94 95 
95 95 100 97 
67 a3 56 68 
65 60 50 58 
1W 95 95 97 
75 75 60 70 
88 83 86 86 
1018-45 Dynamic Three-Dimensional Flux Area of Patent 
Foramen Ovale in Patients With Cryptogenic Stroke: A 
Novel Sizing Method 
Zhena Liu, Satish Surabhi. Bassam Roukoz, Jude Dalton, Amy Loyd, Sheldon Goldberg, 
Daniel McCormick, Mani A. Vannan, Drexel University College of Medicine, Philadelphia, 
PA 
Background: Large PFOs are associated with recurrent stroke. 2-D TEE PFO height 
better correlates with stroke-risk than antecubital contrast score, and visibility on 3-D 
echo indicates a large PFOs (previously shown by us). We now related the anatomical 3- 
D area to its physiological behavior using 3-D Flux area (3DFA). which incorporates 
change in area over time, an index of flow. Methods: 53 patients with stroke and con- 
trast-proven PFO underwent 2-D and 3-D TEE. Contrast was scored (O-4) and PFO 
sized as follows: (a) 2-D mar. height between the tips of septum primum and secundum 
(b) 3-D max. orifice area from anterior limbic view (Fig.lA and 1B); (c) 3-D dynamic flux 
area (BDFA) was calculated by Flux = ZA “xLp (A=area, Lp=phase length, n=O to num- 
ber of phases) and displayed as shown in Figs. C and D. FJesults:(meaniSD): 30 PFOs 
were 3-D invisible (small). 3-D PFO orifice was vistble in 23(37.6 f 20.2 mm2, range 
15.4-90.4 mm2). 3DFA was possible in 18 of 23 large PFOs (2-D height of 3.7 * 1.3 mm 
and 3-D area of 38.9 * 12.9 ). The 3-DFA in the 18 PFOs was 5.6 f 2.7 (range 1.1-10.2) 
mms/s. 3DFA correlated poorly with contrast scores (r=O.OS, p=O.84). 3-D PFO orifice 
(r=0.51, p=O.O7) and 2-D height (r=O.lZ, p=O.69). Fig IC and 1D show uniphasic and 
biphasic 3DFA of PFO (the left and right extents of the planes representing ES and ED, 
respectively). Conclusions: 3DFA is a unique index (area change over time) of PFO 
reflecting the magnitude of the shunt. Thus, it is superior to contrast scores. 2-D PFO 
height or 3-D PFO area for sizing PFOs. 
1018-46 Can Three-Dimensional Imaging Accurately Measure 
Flow Across Atrial Septal Defects? 
Anirban Baneriee, Darshak t-l. Karia. Hitendra T. Patel, Natesa G. Pandian, Tufts-New 
England Medical Center, Boston, MA 
Background: Three-dimensional reconstruction (3DR) of Doppler color jets has been 
utilized to quantitate flow in mitral regurgitation and ventricular septal defects, but not in 
atrial septal defects (ASD). Quantitation of flow would provide objective information 
regarding left to right shunt across sacundum ASD. that may help making decisions for 
closure. We hypothesize that 3DR technique is as accurate or even better than traditional 
gold-standard i.e. pulmonary to sysemic Row ratio (Qp:Qs). Methods: In 10 patients with 
ASD (3-24mm), two-dimensional echocardiographic images of color Doppler flow across 
ASD were acquired via rotational transesophageal scanning. Doppler scale was adjusted 
to produce best outline of ASD color jet. Each image was gated to ECG and reconstruc- 
tion of Doppler color flow jets was performed by 3D computer system. Volume of recon- 
structed color jet was calculated by cutting it into 20 disks and using disk summation 
method, by an observer blinded to results of Qp and Qs. 3DR flow was expressed as II 
min. Qp and Qs (I/min) were calculated by the Fick principle. Results: 3DR flow showed 
excellent correlation with Qp:Qs and Qp-OS (pcO.0001) (See figure1 8 2). Even when 
Op-Qs=O, 3DR succeeded in calculating a shunt volume, suggesting superiority of this 
technique Conclusions: 3DR calculated flow across ASD with remarkable accuracy and 
can be used for selecting patients for ASD closure. 
1016-47 Novel Automatic Visualization and Semi-Quantitative 
Analysis of Left Ventricular Wall Motion 
Ernst Wellnhofer, Marc Schurr, Walter Hoersch, Michael Schlegl, Eckart Fleck, Christian 
Butter, Deutsches Herzzentrum Berlin, Berlin, Germany, Guidant CRM. Brussels, 
Belgium 
Background: The scope of the study was to generate an automatic three-dimensional 
(3-D) visualisation and semi-quantitative regional wall motion assessment. 
Methods: Controls: Patients (pts) without heart disease(N=7). Pts with chronic heart fail- 
ure (CHF) on cardiac resynchronlzation therapy (CRT) (N=19), provided a paired (with/ 
without CRT) sample to test the effect of CRT. 3-D echo data were acquired by a TEE- 
approach (5 Mhz probe, ECG-trigger, 3” step rotation, 13-24 volumes/beat). Endocardlal 
contours were manually traced and endocardial surfaces were generated from contour 
data. Regional wall motion was analyzed for 10000 surface points as movement between 
end-diastole and end-systole. Movements away from the center of gravity exceeding 
twice the error of measurement (3mm) (EOM) were defined as dyskinetic. Hypokinesia 
was differentiated from normokinesia as a motion to the center of gravity, which 
exceeded the EOM (1.5mm) but remained less than the corresponding motion in con- 
trols. Akinesia was defined as a movement within the EOM. Results are visualized by 
generating a Villual Reality Modeling Language data set with grey (colour) scale coding. 
Reaults:The algorithm detected 93% normokinetic area in controls. In CRT compared to 
intrinsic depolarization dyskinetic wall region decreased from 9.1% to 5.6% (p=O.O7) and 
akinetic from 32% to 26% (p=O.O5). 
CHF contml 
CRT 
Conclusions: Precise and sensitive visualisation and classification of normal and abnor- 
mal wall-motion is provided by this algorithm. 
1018-48 Comparison of the Left Ventricle Ejection Fraction by 
Separately Quantifying Normal and Infarct Myocsrdial 
Cavity Volume Using Three-Dimensional Tissue 
Doppler Imaging: An In Vivo Sheep Study 
Huifana Wang Xiaokui Li, Michael Jones, Crispin H. Davies, Julia C. Swanson, 
Rosemary A. Rusk, Sebastian T. Schindera. Arthur D. Zens, Glenn R. Lie, David J. 
Sahn. Oregon Health & Science University, Portland, OR. National Heart. Lung, and 
Blood Institute, Bethesda, MD 
Background: Ejection fraction (EF) as an index of left ventricular (LV) function has been 
widely used to evaluate ischemic myocardial dysfunction. This study estimated the 
regional EF guided by 3D tissue Doppler imaging (TDI) in sheep.Methods: Eight sheep 
(30-47 kg) were studied 8-12 weeks post occlusion of the LAD or diaaonal branches to 
produce apical aneurysms. Four stages (baseline, volume loading,-dobutamine and 
metoprolol infusions) were used to produce a total of 28 hemodvnamic states. Eoicardial 
3D scanning was p&formed with a 5 MHz probe, rotated by a stepper motor over 180° 
on a GENingMed Vivid Five@ scanner. Using EchoPacSDB, the aneurysms were identi- 
fied by the differences in TDI. Two volumes of normal LV and aneurysm segments in sys- 
tale and diastole were measured by tracing LV endocardium from the 3D dataset. The 
normal LV volume was derived by subtracting the aneurysm volume from the total LV 
volume. Reeufts: The EFs for the normal poriion of the LV, as expected, were higher 
than for the aneurysm segments by ANOVA (p < 0.0001) for all 4 stages. ConcIuslons: 
Segmental LV EF can be calculated from 3D encoded TDI images and may aid func- 
tional assessment in ischemic heart disease. 
